. Žw x for y g R . P and Q are n = n constant matrices, f t, x, y g C a, b = n n n . R = R , R . Ž . In recent years, the scalar problems i.e., n s 1 of singular differential Ž . equations 1.1a , with various kinds of boundary conditions have been Ž w x . widely studied see, for example, 1᎐6 and references therein . For n ) 1, w x Ž . Li Yong 7 has proven an existence theorem for 1.1a with Dirichlet w x boundary conditions by employing the geometric method posed in 8 .
Ž . The investigations of the solvability to the problem 1.1 for n ) 1 are Ž . Ž . rare; SBVP 1.1 with Robin boundary conditions 1.1b has not been seen
Ž . yet. The goal of this paper is to give some existence results for SBVP 1.1 w x by exploiting some known results 9, 10 on nonsingular differential equations. Hence we develop the theory of singular boundary value problems, and provide a method to investigate the singular differential systems.
The paper is organized as follows. In Section 2, we extend some known results for later use. In Section 3, we give the main results of the paper, and apply those results to some examples of semilinear boundary value problems.
Ž . Ž . We impose the following assumptions on f t, x, y and A t, x, y : Ž . w x H1 There are constants k ) 0 and G 0 such that, for t g a, b , x g R n , y g R n ,
5 5 f t, x, y F k 1 q y .
Ž .
Ž . Ž . Ž . H2 Let t, x, y be the ith eigenvalue of A t, x, y , i s 1, 2, . . . , n, X Ž . then the derivative x t of any nontrivial solution to the problem will go to y Ž w x infinity exponentially as t ª b we refer to 7 for this treatment about . Dirichlet boundary conditions . Remark 1.2. If we consider the nonhomogeneous boundary conditions on a, b = R = R ; both P and Q are symmetric and positi¨e semidefinite.
n= n

Ž .
Green's matrix , E denotes the unit matrix on R
, and g t is the unique solution to the following problem:
In the following, we are trying to prove I s 0. Since
, and y t satisfies the boundary conditions in 2.1 . Finally, by a Ž . Ž . simple calculation, we get that g t s c q c t y a , where c s ␣ q P и wŽ .
Ž . tions x t which satisfies the following problem:
By Leray᎐Schauder topological degree, we present the following continuation theorem, which allows one to pass from the solvability of the Ž . nonsingular problem s 0 to the singular problem with s 1. The w x related result on nonsingular differential systems can be found in 9 . 1 Žw
where G t, s and g t are given by 2.2 , 2.3 respectively. From Lemma 2.1, the operator F is well defined. Moreover, the continuity of F on 1 Žw
Ä Ž .4 1 Žw x n . Let x t be a bounded sequence on C a, b , R ; then from the n assumptions of the lemma, we have
thus F x is equicontinuous on C a, b , R . We now deduce from the n Ä Ž . 4 1 Žw x n . Arzela᎐Ascoli theorem that F x is a compact set in C a, b , R , and n therefore the operator F is absolutely continuous.
w Ž . ᭙ ) 0, since x t is continuous in t, there is a ␦ ) 0, such that for This ends the proof.
Ž .
Note that q r q ) 4 r for q ) q . If 4r rq F , choose ␦ , so that 0 0 0 2 1< < Ž < < . Ž . ␦ s 4 r rq recall that ␦ F . Then by 2.11 , we get 0 0 2 < < < < 2 2 r ␦ 2 r ␦ q 0 0 q F q и q - q и Ž . < < < < ␦ 2 ␦ 24r¡ ¦ 1 ¥ 0 F -1 q , 2 , 2 r 0 ¢ § k q k 0 0 ž / 0 then 1 def F t F s M , Ž . 3 Ž . 1r y1 y1 1 y y 1 k k Ž . 0 1 Ž . Ž . y1 where k s 2 r r q k . If k ) 1, then 1 y y 1 k k ) 1 y 1 0 0 0 1 0 1 Ž . y 1 k k ) 0; otherwise k F 1; then k -1. Since -2, we get 0 1 1 0 Ž . y1 y 1 k k -1. So M is well defined. Finally we choose M s 0 1 3 Ä 4 max M , M , M , Mt ª b Ž . Ž . X Ž . w . X Ž . X Ž . Ž Proof. Let y t s t y a x t , t g a, b ; then y t s x t q t y . Y Ž . w . a x t . Assume t , t g a, b , t F t ;1 < < t y t -␦ , 2 1 1 x t y x t -. 2.14 Ž . Ž . Ž . 2 1 2 5 X Ž .5 w . From Lemma 2.3, ᭚M ) 0 so that x t F M for t g a, b ; thus X 1 q x s Ž . Ž . t t 2 2 Y s y a x s dsF b y a k ds Ž . Ž . Ž . H H s Ž . t t 0 1 1 1 t 2 F k b y a 1 q M d s . Ž .Ž . H s Ž . t 0 1 < < So, ᭚␦ ) 0, if t y t -␦ then 2 2 1 2 ds t 2 k b y a 1 q M -. Ž .Ž . H s 2 Ž . t 0 1 Ä 4 Ž . 5 Ž .Hence if we choose ␦ s min ␦ , ␦ , then from 2.13 , we have y t y 1 2 2 Ž .5 < < Ž . y t -for t y t
MAIN RESULTS
Ž . w x
. w x For a x t g S , let m t s r t, x t for t g a, b .
Ž . Ž . THEOREM 3.1. Suppose H1 , H2 hold, and in addition, Proof. Choose , an integer such that e Ž1r .rŽ bya.
H3.12 The boundary conditions 3.1b imply m a F cm a and
Ž . Ž . Our next step is to prove that for any x t g S , the corresponding Ž . Ž . w x function m t satisfies m t F L for all t g a, b . Suppose to the con-
Ž . the definition of t , we can choose a t , a F t -t , so that m t s L r2,
Integrating from t to t in both sides of Ž . 
Ž . 
